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Aécounting for impacts of macroplastic
debris in Life Cycle Assessments (LCA)
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Physical effects of macroplastic on marine biota
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IMPACT PATHWAY

* Inventory and pre-fate: emissions to
the marine environment

* Fate: marine spatial distribution Q&
probabilities coo
* Polymer-specific degradation
rate

* Effect: potentially affected fraction
of species (PAF/kg.km?)
* Item-specific hazard potential L T

Impact =
Emission x Fate Factor x Degradation rate x Effect Factor x Hazard potential
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MACROPLASTIC FATE MODEL

Spatial distribution potential
* Country-specific
* trajectories from coastline
* trajectories from fishing hotspots in EEZ

Persistence in the environment
* Polymer-specific degradation rates
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Modelling approach

Lagrangian particle tracking
simulations using OceanParcels with
hydrodynamic data from Copernicus

Marine Service



GLOBAL FISHING EFFORT (H KM~2) 2012-2020

Data for estimated fishing effort from globalfishingwatch.org
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ENTANGLEMENT RATES FROM THE FIELD AS SSD INPUT
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Locations of studies where entanglement rates were gathered from

See Hoiberg et al. (2022) for reference to studies and locations
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ENTANGLEMENT EFFECT MODEL
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Percent of Species Affected
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Tursiops truncatus
Trichechus manatus
Lepidochelys kempii
Eretmochelys imbricata
Arctocephalus forsteri
Neophoca cinerea
Dermochelys coriacea

Caretta caretta

Neomonachus schauinslandi
Uria aalge
Balaenoptera acutorostrata
Fulmarus glacialis
Callorhinus ursinus
IfVIorus bassanus

Haflichoerus grypus
Eumfetopias Jubatus
Zalophus califorrfzianus

rctocephalus gazella

rctocephalus pusillus;

= Lepidochelys olivacea

Group
¢ Marine birds
4 Marine mammals
= Marine turtles
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Species Sensitivity Distribution (SSD) curve

Plastic debris concentration dataset from Eriksen et al. 2014
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- Lower estimate: 2.1E-08
- Higher estimate: 1.9E-07
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= 6.4E-08 PAF/kg.m™

Heiberg et al. (2022)



Requirements for application




»pf» EXAMPLE: FISH FROM FRANCE - LOUBET ET AL. 2022

* Potential entanglement impacts of 1 kg seafood fished in France

* Modelled release from top ten fishing effort points within French EEZ

4.50E-03 1.60E-14
4.00E-03 1.40E-14
3.50E-03 1.20E-14
3.00E-03
2.50E-03
2.00E-03

1.50E-03

1.00E-14
8.00E-15
6.00E-15

5.00E-04 2.00E-15
0.00E+00 - 0.00E+00

kg plastic loss per FU  Entanglement impact (PAF/m2)
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Caveats and further outlook

* Lack of ecosystem representation
and standardized reporting

* Relationship between concentration
and response

* Plastic item specificity in fate and
effect
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Video: Michael Boyd
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